Carotenoid profiling, in silico analysis and transcript profiling of miRNAs targeting carotenoid biosynthetic pathway genes in different developmental tissues of tomato.
Carotenoid biosynthetic pathway is one of the highly significant and very well elucidated secondary metabolic pathways in plants. microRNAs are the potential regulators, widely known for playing a pivotal role in the regulation of various biological as well as metabolic processes. miRNAs may assist in the metabolic engineering of the secondary metabolites for the production of elite genotypes with increased biomass and content of various metabolites. miRNA mediated regulation of carotenoid biosynthetic genes has not been elucidated so far. To illustrate the potential regulatory role of miRNAs in carotenoid biosynthesis, transcript profiling of the known miRNAs and their possible target carotenoid genes was undertaken at eight different developmental stages of tomato, using stem-loop PCR approach combined with quantitative RT-PCR. The inter-relationship amongst carotenoid content, biosynthetic genes and miRNAs was studied in depth. Comparative expression profiles of miRNA and target genes showed variable expression in different tissues studied. The expression level of miRNAs and their target carotenoid genes displayed similar pattern in the vegetative tissues as compared to the reproductive ones, viz. fruit (different stages), indicating the possibility of regulation of carotenoid biosynthesis at various stages of fruit development. This was later confirmed by the HPLC analysis of the carotenoids. The present study has further enhanced the understanding of regulation of carotenoid biosynthetic pathway in plants. The identified miRNAs can be employed to manipulate the biosynthesis of different carotenoids, through metabolic engineering for the production of lycopene rich tomatoes.